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Fluorescent Cell Cycle Indicator system。FUCCI 系统通过对细胞周期特异蛋白的
标记可以动态地区分 S/G2/M 期和 G1 期的细胞。 
本研究中，我们使用 FUCCI 小鼠和 AD 小鼠（APP/PS1）进行杂交得到




本研究创新性地运用了最新的 FUCCI 细胞周期小鼠模型，通过和 AD 小鼠






















As one major neurodegenerative disease, Alzheimer’s Disease (AD) is 
characterized by the loss of memory and cognition function. AD has become one of 
the common diseases which affect human health seriously, but has not yet found 
effective clinical treatments. So in consideration of prevention and early treatment, it 
is important to identify the early pathological changes of AD. The mature neurons 
remain in quiescent stage. However, a large number of neurons is reactivated to 
reenter the cell cycle during the pathogenesis of AD, and those neurons will be 
destined to death rather than division. This is the earliest known cell dysfunction in 
AD mice model till now. But the mechanism underlying the neuronal cell cycle 
reactivation is still unclear in AD, and one of the main reasons is that there is no 
suitable animal models that can dynamically reflects neuronal cell cycle. Based on 
this, we introduced FUCCI (Fluorescent Cell Cycle Indicator) system to our study. 
FUCCI system can dynamically distinguish the cell of S/G2/M phase and G1 phase 
through the cell cycle specific proteins. 
In the study, we crossed FUCCI mice with AD mice (APP/PS1) to get the 
FUCCI/APP/PS1 mice. In this model, we can dynamically monitor the neuronal cell 
cycle progression process during AD pathogenesis. We find that Aβ accumulation is 
increased with mouse age and Aβ mainly distributed in in FUCCI/APP/PS1 
hippocampus and cortex. Furthermore, we also found that with the increasing of age, 
more and more neurons reentered cell cycle. 
Our study creatively uses the FUCCI cell cycle mice model, and has revealed 
that the accumulation of Aβ amyloid plaques and the accompanying reactivation of 
neuronal cell cycle in APP/PS1 mice brain. The study on this model provides 
entirely a new model and research strategy for further in-depth study on the 
molecular mechanisms of neuronal cell cycle regulation of Alzheimer’s disease. 
Pharmaceutically, also provides animal model foundation for drug development 
based on the regulation of neuronal cell cycle disorders. 
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图 1.1 阿尔茨海默病患者大脑皮层中的老年斑和神经纤维缠结 
Figure 1.1 Plaques and tangles in the cerebral cortex in Alzheimer’s disease 



















































































Figure 1.2 Amyloid cascade hypothesis 
图片来源：Alzheimer’s disease from Clive Ballard, Serge Gauthier, Anne Corbett, Carol 








































































图 1.3 APP 加工过程的示意图 
Figure 1.3 Schematic diagram of APP processing (not drawn in proportion) 
图片来源：APP processing in Alzheimer’s disease from Yun-wu Zhang1*, Robert 
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